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Experimental Verification of Semiactive Control Systems
for Stay Cable Vibration
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ABSTRACT

In this paper, the efficacy of the MR damper~based control systems for vibration suppression of
stay cables has been experimentally investigated. The performance of the several control strategies
for the semiactive control system, such as the clipped—optimal control, the Lyapunov stability
theory—based control, the maximum energy dissipation and the modulated homogeneous friction, has
been compared with that of the passive—type control systems employing MR dampers. To do this, the
full—scale stay cable, which is the same as used for the in—service cable—stayed bridge in Korea, is
considered. The acceleration and the displacement of the stay cable as well as the damping force of
the MR damper are measured. The velocity of the cable at the damper location, which is needed for
some control algorithms, is obtained by differentiating the measured displacement. The damping ratios
of the cable system employing the MR damper, which can be estimated by the Hilbert
transform—based method, shows effectiveness of each control strategy considered.
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